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1
MICROPHONE APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to microphone arrays, and in
particular, relates to microphone arrays disposed on elec-
tronic devices.

2. Description of the Related Art

Microphone arrays, which can help to eliminate noise and
wind shear sound and record sound more clearly, have gradu-
ally become essential components of consumer electronic
products such as notebooks or mobile phones.

The microphone array disposed on a notebook computer
can be used for many applications. However, in most of these
applications, the microphone array only needs to receive
sounds from the user who is right in front of the notebook.

Therefore, the present invention provides new microphone
arrays for notebooks, which can appropriately remove the
other sounds that come from the back of the notebook.

BRIEF SUMMARY OF INVENTION

A microphone array disposed on a two-piece computer is
provided. The two-piece computer has a first piece with a
keyboard disposed thereon and a second piece with a display
screen disposed thereon. The microphone array comprises
two microphones, which are both disposed on the first piece,
wherein a connecting line of the two microphones is not
vertical to a normal line of the display screen of the second
piece.

A detailed description is given in the following embodi-
ments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

The present invention can be more fully understood by
reading the subsequent detailed description and examples
with references made to the accompanying drawings,
wherein:

FIG. 1 shows the outside view of a notebook computer.

FIG. 2 shows an AIO computer with an external keyboard.

FIG. 3 shows a tablet and a keyboard station.

FIG. 4 shows the polar pattern of the microphone array of
the present invention.

FIG. 5 is a schematic diagram of the microphone according
to a first embodiment of the present invention.

FIG. 6 is a schematic diagram of the microphone according
to the second embodiment of the present invention.

DETAILED DESCRIPTION OF INVENTION

The following description is of the best-contemplated
mode of carrying out the invention. This description is made
for the purpose of illustrating the general principles of the
invention and should not be taken in a limiting sense. The
scope of the invention is best determined by reference to the
appended claims.

The microphone array of the present invention is designed
to be applied to a two-piece computer such as a notebook
computer. FIG. 1 shows the outside view of a notebook com-
puter. As the name implies, notebook computers (hereinafter,
“notebook” for short) are foldable like a book and people can
use it to “take notes”. The notebook 100, as shown in FIG. 1,
can be structurally divided into two parts: afirst piece 110 and
a second piece 120. The first piece 110 is the base of the
notebook, which has input devices such as a keyboard and/or
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a touchpad disposed thereon. The second piece 120 can be
flipped over the first piece 110, and has a display screen on a
side facing to the user, as shown in FIG. 1.

Note that the notebook in the following embodiments are
merely for illustration, however, the microphone array of the
present invention can be applied on any two-piece computer.
For example, the two-piece computer can be an all-in-one
(AIO) computer with an external keyboard. FIG. 2 shows an
AIO computer 210 with an external keyboard 220, where the
AIO computer 210 and the external keyboard 220 are respec-
tively the first piece and the second piece of the present
invention. For another example, the two-piece computer can
be a tablet docked on a station. FIG. 3 shows a tablet 310 and
a keyboard station 320. The tablet 310, the first piece, can be
used alone, or docked on the keyboard station 320, the second
piece, to form the two-piece computer defined by the present
invention.

FIG. 4 shows the polar pattern of the microphone array of
the present invention. The microphone polar pattern (i.e.,
microphone’s directionality) indicates how sensitive the
microphone array is to sounds arriving at different angles
about its central axis. The microphone array disposed on the
notebook in the prior art is usually omnidirectional, which
means that it has similar sensitivity to sounds from all around
the notebook (360 degrees). However, in most cases, the
sounds from the back the notebook are unnecessary noises
and should be eliminated. Therefore, the microphone array of
the present invention achieves a semi-omnidirectional micro-
phone polar pattern (180 degrees) for focusing on receiving
the sounds from the front of the notebook. It should be noted
that, in order to achieve this polar pattern without increasing
the burden for processing signals from the microphone array,
the arrangement for the microphones is considerably impor-
tant.

A microphone array of the present invention comprises two
microphones, and both microphones are disposed on the first
piece of the notebook (i.e., 110 in FIG. 1). Both of the micro-
phones of the present invention are not configured on the
second piece (i.e., 120 in FIG. 1), thus, preventing the cost and
the inconvenience for embedding the microphones onto the
fragile display screen of the second piece. In addition, the two
microphones of the present invention are formed in such an
arrangement that a connecting line of the two microphones is
not vertical to anormal line of the display screen of the second
piece of the notebook (i.e., 120 in FIG. 1). In mathematics,
two lines in a 3D space are orthogonal (vertical to each other)
when the dot product of their vectors is zero. There are two
embodiments in the present invention, which will be
described in the following.

FIG. 5 is a schematic diagram of the microphone according
to a first embodiment of the present invention. In this embodi-
ment, the first microphone 531 and the second microphone
532 are both disposed on the first piece 510 of the notebook
500. In addition, the first microphone 531 and the second
microphone 532 in this embodiment are formed in such an
arrangement that the connecting line L. of the two micro-
phones 531 and 532 is parallel to the normal line N of the
display screen of the second piece 520 of the notebook 500, as
shown in FIG. 5. Specifically, the first microphone 531 and
the second microphone 532 can be both disposed on the left or
right edge on the first piece 510 of the notebook 500. In this
arrangement, the connecting line L. of the two microphones
531 and 532 is obliquely oriented to the user who is in front of
the notebook 500.

To further reduce signal processing burden, in a better
embodiment, the connecting line L. of the two microphones
should be more oriented to the user in front of the notebook.
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Therefore, the present invention provides a preferred second
embodiment. FIG. 6 is a schematic diagram of the micro-
phone according to the second embodiment of the present
invention. In this embodiment, the first microphone 631 and
the second microphone 632 are both disposed on the first
piece 610 of the notebook 600. In addition, the first micro-
phone 631 and the second microphone 632 in this embodi-
ment are formed in such an arrangement that the connecting
line L of the two microphones 631 and 632 and the normal
line N of the display screen of the second piece 620 of the
notebook 600 intersect at an acute angle (between 0 degree to
90 degree), as shown in FIG. 6. Specifically, the first micro-
phone 631 can be disposed on the front edge on the first piece
610 of the notebook 600, while the second microphone 632
can be disposed on the left edge or right edge on the first piece
610 of the notebook 600.

In the above embodiments, the first microphone 531/631
can be a main microphone, which is closer to the user (who is
in front of the notebook) for collecting more sounds from the
user than noises from the environment, and the second micro-
phone 532/632 can be a reference microphone, which is fur-
ther from the user for collecting more noises from the envi-
ronment than the sounds from the user. In some
embodiments, the microphone array of the present invention
further comprises a beamformer (not shown), which is
coupled to the first microphone and the second microphone
for receiving and processing the signals from them to form the
semi-omnidirectional polar pattern as shown in FIG. 4. Since
those skilled in the art can use various algorithms to process
the microphone signals, they will not be discussed further
hereinafter.

While the invention has been described by way of example
and in terms of the preferred embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments. To the contrary, it is intended to cover various modi-
fications and similar arrangements (as would be apparent to
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those skilled in the art). Therefore, the scope of the appended
claims should be accorded the broadest interpretation so as to
encompass all such modifications and similar arrangements.

What is claimed is:

1. A microphone array disposed on a two-piece computer,
wherein the two-piece computer has a first piece with a key-
board disposed thereon and a second piece with a display
screen disposed thereon, the microphone array comprising:

first and second microphones, both disposed on the first
piece, wherein a connecting line of the first and second
microphones is not perpendicular to a normal line of the
display screen of the second piece;

wherein the first microphone is disposed on a front edge on
the first piece, and the second microphone is disposed on
a side edge adjacent to the front edge;

wherein the front edge on the first piece is an edge closer to
user.

2. The microphone array disposed on a two-piece computer
as claimed in claim 1, wherein the connecting line of the first
and second microphones and the normal line of the display
screen of the second piece intersect at an acute angle.

3. The microphone array disposed on a two-piece computer
as claimed in claim 2, wherein the two-piece computer is a
notebook, and the second microphone is disposed on the left
edge on the first piece of the notebook.

4. The microphone array disposed on a two-piece computer
as claimed in claim 2, wherein the two-piece computer is a
notebook, the second microphone is disposed on the right
edge on the first piece of the notebook.

5. The microphone array disposed on a two-piece computer
as claimed in claim 2, further comprising:

a beamformer, coupled to the first microphone and the
second microphone, for receiving and processing sig-
nals from the first microphone and the second micro-
phone to form a semi-omnidirectional polar pattern.
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